Observe the pattern: (200% = 10°); 


:10 
As we divide by 10, 

“С the exponent or power 

+10 C of 10 decreases by one. 


We can use this pattern to simplify the writing of very large and very small numbers, 


For example, 5000000 and 0.000003 
5 х 1000000 EON] 
x 106 ~ 1000000 

1 
1000 000 
x 107 


=3x 


We can use this pattern to simplify the writing of very large and very small numbers, 


For example, 5000000 and 0.000003 
= 5 x 1000000 =. 8 
=5 х 108 — 1000000 
1 
73* тобооо 
2891075 


Scientific notation involves writing any given number as a number between 
1 inclusive and 10, multiplied by a power of 10. The result has the form 


ах 108 where 1<a<10 and К isan integer. 
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1 Write using scientific notation: 


a 230 b 53900 < 0.0361 d 0.00680 

e 3.26 f 0.5821 8 361000000 в 0.000 001 674 
2 Write as an ordinary decimal number: 

а 2.3 x 10% b 23% 107 € 5.64 x 10° d 7.931 x 10-4 

е 9.97 x 10° f 6.04 х 107 8 4.215 x 107! h 3.621 х 1075 


з Express the following quantities using scientific notatio 


a There are approximately 4 million red blood cells in a drop 
of blood. 


b The thickness of a coin is about 0.0008 m. 
Farth's radius is about 6.38 million metres. 


d A Rubik's Cube has approximately 
43 252 000 000 000 000 000 possible arrangements. 


4 Express the following quantities as ordinary decimal 
numbers: 


a The Amazon River is approximately 6.99 х 109 m 
long. 


b А piece of paper is about 1.8 x 10-2 ст thick. 
© А test tube holds 3.2 х 107 bacteria. 
d А mushroom weighs 8.2 х 10% tonnes. 
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Simplify, writing your answer in scientific notation: 


(3 x 104) x (8 x 103) 


а (3x 104) x (8 x 10°) ь 
= 24 x 1083 
20 1) x 107 
= (24 x 10!) x 10 = 04: 105 
= 24x 10° = (4 х 107) x 105 


=4x 10° 


5 Simplify the following, writing your answers in scientific notation: 


6 $ 


а (3х 10%) х (2х 107) b (4х 108) x (7 x 105) 

€ (8x1075) x (7 x 1075) а (9x1075) x (6 x 107?) 
e (3 х 10): 1 (4x107)? 

9 (2x1073)1 h (5x 1073) 

i (6 х 107") x (4 x 10%) x (5 x 1074) 1 (6 x 1079)? x (8 x 1011) 
k (4x10)! 1 (Бх 10°4)-2 

implify the following, writing your answers in scientific notation: 


a 
b 


8x 108 
4х 103 


9х 10-3 


х 0-4 
5 x 107)2 


How many times larger із З х 10% than 3 х 108? 


1 Which is smaller, 5 х 10-19 or 5 х 107?! ? 
ii Ву how many times is it smaller than the other number? 


How many times larger is 4 x 10% than 8 x 10-97 
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Use your calculator to find: 


(2.58 х 107) х (15 x 109) 


GRAPHICS 
CALCULATOR 
INSTRUCTIONS 


25800000 1500000. Eran 
90% E 
10000 


(2.58 x 107) x (1.5 x 10°) = 3.87 х 101% 
6.5 x 1072 


са. 5 x 1077 
1.04 х 105 


8 Calculate the following, giving each answer in scientific notation, The decimal part should be 
rounded to 3 significant figures. 


а (4.7 x 10) x (8.53 x 107) b (2.7 x 1077) x (9.6 x 101%) 
заха x 107 
пау 105 9 exu 

e (283x100? f (5.96 х 107°)? 
(3.56 x 108)? 2.9 x 10? 


505 107 


9 Answer the Opening Problem on page 14. 


10 Use your calculator to answer the following: 


а А rocket travels in space at 4x 10° kmh~!, Assuming 1 year = 365.25 days, how far will 
it travel in; 
1 30 days Jb 20 years? 


b A bullet travelling at an average speed of 2 х 10? kmh- hits a target 500 m away. Find the 
time of the bullet's Might, in seconds. 


€ Mars has volume 1.31 x 10% m whereas 
Pluto has volume 4.93 х 1019 mj. 
How many times bigger is Mars than Pluto? 
d Microbe С has mass 2.63 х 1075 grams whereas 
microbe D has mass 8 x 10-7 gram 
i Which microbe is heavier? 
Jl How many times heavier is it, than the other microbe? 


11 The table alongside shows the land areas of 
the Canadian provinces (shaded green) and 
territories (shaded purple). 

a Find the total land area of Canada. 
b Place the provinces in order, from 
largest to smallest. 
< How many times larger is: 
1 Quebec than Manitoba 
| Nunavut than Prince Edward 
Island? 
d What percentage of the land area of 
Canada, is included in Nova Scotia? 


Land area (km?) 
Ontario 92 x 10° 
Ouebec 14 x 105 
Nova Scotia 53x10 
New Brunswick 7.1 x 10* 
Manitoba 5.5 x 105 
British Columbia 9.3 x 10° 
Prince Edward Island 5.7 x 10% 
Saskatchewan 5.9 x 105 
Alberta 64 x 105 
Newfoundland and Labrador 3.7 x 10° 
Northwest Territories 1.2 x 106 
Yukon 47x 10° 
Nunavut 1.9 x 106 


HISTORICAL NOTE 


The ancient Indians explored the concept of expressing very 
large and very small numbers. In the Lalitavistara Sutra, 
a Sanskrit text dating from around the 4th century, it is 
written that the Buddha gave a description of the size of 
an atom. 


In terms of the length of a finger bone, the Buddha stated 
that: 


7... each was the length of 
seven grains of barley, each of which was the length of 
seven mustard seeds, each of which was the length of 
seven poppy seeds, each of which was the length of 
seven particles of dust stirred up by a cow, each of which was the length of 
seven specks of dust disturbed by а ram, cach of which was the length of 
seven specks of dust stirred up by a hare, cach of which was the length of 
seven specks of dust carried away by the wind, each of which was the length of 
seven tiny specks of dust, each of which was the length of 
seven minute specks of dust, cach of which was the length of 
seven particles of the first atoms.” 


What to do: 


1 Assuming a finger bonc is 4 cm long, use the Buddha’s description to estimate the length of an 
atom, in metres. Write your answer in scientific notation, 


2 Research the size of a carbon atom. How accurate is the estimate in 17 


ь 
6.8 x 107 e 
3.61 x 10% h 
2300 b 
000791 e 
0.4215 h 


5.39 x 101 

336 x 10° 
1.674 х 10-8 
0.023 

9.97 

0.000 000036 21 


4 x 109 red blood cells. 
4.9252 х 10% arrangements 


6.3810 m d 
8990000 m 
3200000 bacteria 
6x 1079 
54 x 1079 
16x 1071 
2.88 x 107 
эх 10% 
110710 
1000 times 
5 x 1010 timos 
=4.01х 103 b 
=487x 1071 е 
в 
ь 


= LST x 1015 
5.84 x 107 


€ 3.61 1072 
1 5.821 x 107 


< 564000 
1 60400000 


b яхт 


b 0.018 cm 

4 0.0000082 t 
2.8 x 109 € 56x 1078 
9x 1010 116 х 1015 
1,25 х 1077 i 12x109 
25x 1074 14x 106 
3х10-2 € 2x 108 
33x 108 18105 
1510 И 100000 times 
~ 259x10? с æ 7.08 x 10-9 
=8.01x106 4 3.55x1079 
= 6.55 х 10722 
1 1.60 х 10° И 5.84x105 


10 а 1288%10%km ü=701x109km b 095 

e =266times 4 i MicrobeC = 32.9 times 

11 As land areas are rounded to 2 significant figures, the answers 
should be rounded to 2 significant figures. 

а 9.1 х 109 km? 

b Quebec > British Columbia > Ontario > Alberta > 
Saskatchewan > Manitoba > Newfoundland and Labrador 
> New Brunswick > Nova Scotia > Prince Edward Island 

е 1 =25timos Й =330 timos d =0.58% 


